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Analysis of deformation time effect of silt clay filler in K3yloading process
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Abstract: The standard of deformation stability and the design of stepwise loading are the key factors affecting the efficiency and
accuracy of K3 test, and closely related to deformation time-effect state of the filling in the loading process. To get time history curve
and deformation data, three small plate loading tests of unit structure filling models are carried out in optimal water rate at
compaction coefficient (K) of 0.90, 0.95 and 1.00. The change of the deformation state of the soil during the loading process of K3
test and the influence of the loading stability time are discussed. The results indicate that, the deformation of well compacted silty
clay filler in the process of K3 test is mainly elastic, and almost in state of slow convergence. With the increasing of load, the ratio of
plastic deformation gradually develops, and the evolution trend of deformation state is presented from weak to strong. When
accumulated to 1.25 mm, the deformation is in the sub-state of weak in slow convergence. The standard of “0.01 mm/min”,
step-loading time of which shows accelerating growth pattern, can apparently reduce test time with acceptable test error. On the
principle that the deformation state should be in apparent state during loading process, and deformation should exceed 1.25 mm, for
loading system of five steps and 0.04 MPa load increment, it is suggested that the K3, value in the detection of compaction quality of
fine grained soil filler should be between 60-160 MPa/m.
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Fig.1 Profile of model and loading equipment
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Fig.2 Vertical view of model and measuring points
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HEAT T RORESE S BORLZ3 B PR (10 mm) . ZE R
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Table 1 Physical properties of soil

R MR WM R mIEKE S BKTEE

/% 1% HEBL /(glem) /% / (g/em’)
34 22 12 2.69 10 2.02
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K 2313 0.90. 0.95 F1 1.00 2 1h1o {5 58 15 B
K =1.00 F1 K = 0.90 #A raAb E 10+ 304 50 cm
U B = I iR vy st R red w2 S = A LB A
FEI 2 Fia,

K2 ANFEEE h EERBERSEE CBAL: %)
Table 2 Compaction degree of different heights of
models (unit: %)

K=0.90 K=1.00
h=10cm h,=30cm A =50cm Fk=10cm h,=30cm A =50cm
89 89 86 97 99 97
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Fig.3 Contours of additional vertical stress
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Table 3 Lateral and surface deformations of Q

RS e 5 KPAETE K RI AR T KT EEEAZ T

/kPa / mm / mm / mm

30 0.020 0.020 0.000

120 0.046 0.036 0.010

180 0.055 0.040 0.015

240 0.202 0.150 0.052
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Fig.4 Time history curves of S during K3, test

RIS K 535128 0.90.0.95 F1 1.00 1145

BIE Ky WRIG5ERE, EIEASE] S 2054 0.893.
0.928. 0.903 mm, %fur#k 55 [IFAR T et ¢ R 4



866 b +

VA 2018 4F

25
%

HAFF S, 435k 0.897. 0.940 1 0.876. )& —
HZEHIIAE 0.03 mm Z . AT, 4 p <160 kPa
ZAFTN ORI AR R 1 [ AR T AT A e 1 HE A
AT

BEJEIR 3 p/ kPa
0 50 100 150 200
0.0 T T T 1
04
E L)
Eost
[ a
¥ | __1.25mm
= 12 = m e s o -
Pi-<4
= 1.6 |
20 F
4L L] K:0.90,p5=1,z5:95 kPa, K30=76 MPa/m

4 K=0.95, ps—125=128 kPa, K3p=102 MPa/m
L] K:I.OO,ps=125: 143 kPa, K3p=115 MPa/m

B5 K iﬁgﬁp—s HiT 28
Fig.5 Curves of S with p during Kj, test

40150, K =0.90 RIS 1 ik
40 kPa fEHF, AAEBIEHASIE, H 0.259 mm,
i R ARTE 47%, BEAE AT N E] 80 kPa A
120 kPa I, ¥ AR TE (7 Rk A8 B LB AR A58 1
AP 25l 36%A1 44%; K =0.95 F1 K = 1.00 34
LRI 1 Ak 40 kPa AEFI T, PE AR MEAR
JEAL N 0.060 mm F1 0.052 mm, /7 SR TE LB o, 53
R 20%F0 19%, BEA K INETE R, BHEARTE
R ARTE I ELA] o, BEIMBVEL R K] 40%A0 41%. H
TR0 LR b P AR T LB AT, ARG I R
T LSRR AR O . ARSI VAR E T (o]
5 Ky Z [HEK R AR

[6]=24K,, +15 (D

:—EQEP' K30$’fﬁj'\j (MPa/m), [U]$’fﬁy)}j":’ kPa.

R4 ARAHEEHTHEEEK S A S, KaHa,
Table 4 S.and S, of filling models and their ratio a. and a;,
P K=0.90 K=0.95 K=1.00
/kPa S /mm S /mm o /% a,/% S,/mm  § /mm a, /% a, /% S,/ mm S, / mm a, /% o, /%
40 0.299 0.259 53 47 0.259 0.060 80 20 0.219 0.052 81 19
80 0.598 0.336 64 36 0.470 0.273 63 37 0.438 0.173 72 28
120 0.897 0.701 56 44 0.705 0.427 62 38 0.657 0.371 64 36
160 / / / / 0.940 0.625 60 40 0.876 0.594 59 41
2 0.893 / / / 0.928 / / / 0.903 / / /
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Table 5 Maximum elastic strain (sf ) of filling models
during Kj test process

£/107
K PIEELE
S =1.25mm
1 2 3 4
0.90 1.131 2.262 3.393 2.686
0.95 0.878 1.756 2.634 3.512 2.809
1.00 0.829 1.658 2.487 3.316 2.963
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Table 6 power criterion of deformation
evolution state
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Fig.6 Curve of power exponent with load level A
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Table 7 Loading threshold of silt soil in
deformation evolution state

A KT B

BIERE RIS

K=0.90 K=0.95 K=1.00
A<10% A<8% A<10%  Hedilesk
10%<A<36% 8%<A<34% 10%<1<32% i I ) 250 A 5355
Ealod N
36%<A<56% 34%<A<53% 32%<A<52% el I i 5 7 9 i
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FFAIE
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Table 8 Loading level of models under different loads

PIEELE A T8Ik A/ %

of, S fi K =0.90 K =095 K =1.00
1% 10.0 7.7 6.8
2% 20.0 154 13.6
H3 g 30.0 23.1 20.4
54 % 40.0 30.8 272
HS % 50.0 385 34.0

S = 1.25 mm 23.7 246 242

R BERE N GINE T 2T RINARE

Table 9 Time effect coefficient of models under

different loads

JIE:# 2 N ) AR % 0

SAH. B K =0.90 K =095 K =1.00
1% 0.00 0.00 0.00
2% 0.20 0.14 0.07
H3 Y% 0.40 0.29 0.19
54 % 0.60 0.44 0.31
HS % 0.80 0.59 0.44

S =1.25 mm 0.27 0.32 0.26
BIE 1 0.52 0.50 0.40
B 2 0.92 0.87 0.76
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Fig.8 Curves of 8 with compaction coefficient
under different loads
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Table 10  Step loading time of different stability standards

T,/ min T0.01 mm/min/ Min
1% 2% ERE 4R ERE 1R 2% ERE 4R ERE
0.90 6 15 15 (12) 3 4 8 (12)
0.95 6 13 14 14 (13) 3 4 6 8 (13)
1.00 6 9 10 14 14) 3 4 5 7 12)

T RS AR A DI

M9 g, “1% BB FehdE N, 5%
o2 s T o o [V 2850 1. 22 250 K S5t S 39 i e/ (1) A%
teiad, i AR EBEAEL 0.01 mm/min” A TE
e BRI T Bt ST T 280 28 25004 K 43 0 I0 2 [) B8 7%
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